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This invention relates to defrostlng refrig- 
erator evaporators and is particularly appli « 
cable fo defrosting the evaporatOrs of,electrically  
operated refrigerators of the household typé. 
Various methods and meanshave heretofore beeh 
provided fo e]iminate the coating of frost that 
accumu]ates on the evaportor of such refrig «' 
erators during extended operation thereof, par- 
ticularly where ambient conditionm of high 
humidity exist. In som areas thiS higl bu « 
midity condition exists for a considerab]e Përiod 
of rime and when if is accompanied b higham- 
bient temper/tures the prob]em of th accumu- 
lation of frost is a severe one, ThiS. is accen u 
tuated in cases where .a lrge primary evapo- 
rator is relied upon for producing fOOd presér-- 
vation temperatures in the  food. compartment 
and low freezing temperatures in  thë eëzing 
compartment. 
Previous attempts fo-so]ve thisproblem bave 
on]y been partia]]y sucCessful sinc they havë 
required cost]y modification of standard rëfrig 
eration systems and controls or havre not  been. 
capable of functioning wïth sfficienl rPidity 
fo melt the surface coating of icë or froSt  on 
the evaporator without ]ikewise me]ting or un" 
duly raising the tempCature of fOZèlï  food 
stored in or on the evaPorator.  
The present inventionovercomes thèse dïffi 
cultieS and permitS the defr0stig of refrig- 
erator evaporator by the rapid ànd unif0rmap 
p]ication of heat derivèd from an eltic rësiSt- 
ance element disposëd ùPon or adjcent' the 
areas of an evaporator where thWfros$=ccim 
ulation is normally the most-severe: 
The invention contemp]ates th provision of 
heating means which is readfly seprabiefom' 
the evaporator surfacès from which  frbSt ac- 
cumulation is sought to be removed, in ofder 
to tender such heating means accessible for 
cleaning, repair or replacement. 
An object of thWinvention is th Povisio 
an electric circuit ànd contr01 thefor whIch 
will insure the periodic defrosting of g  rfrîg- 
erator evaporator automatically. 
Another object of the invention is 
a defrosting device wholly indpenden¢ of ad 
sëparate from the hermëticälly eàled systems 
employed fo provide rfrigëltlon. 
An0thèr object  of tlïe ïïïvëntioh i- ö prbvïde 
aii e!èctricliy actuïtëd dèfrostifig]iïëflïficbn- 
junctioïi With an operating  ïnd conto] Ciui ' 
which produces tlïe desired rësult  With  cer- 
tainty and rapiditY ' and at the sïrñe rime in an 
extremely simple and inexpensivë mannez. 
A furtlèr objëct is to provide an elèctriC Cir- 
cifit cotàifiïrig sëries ofsafëty deviCes whîcÏ. 
öïoër cërëcutiï/ël  orïler t6 iûre agi 

the application of  excessive heat 
orator of a refrigerafor. 
A further object i fo provide a def'bsting de = 
vice which restricts the heat. required for mel- 
5 ing the frost to the outer areas of the evap0- 
rator, whereby undue elevation-of tempeat-ue 
within the evaporator is av0ided andfrozen foods 
stored therein are unaffected: 
A stfll further objectais to Provide a defost- 
10 ing heater which is unitary in constrflcti0n and 
which is unaffected by ice,. moisture or wgshing 
solutions. 
A still further object is fo proviçle a controï 
for a defroster circuit which avoids the use of 
15 relays within the electrical system andof shut- 
off valves within the refrigeration system. 
The novel features that I consider character- 
istic of my invention are set forth in the 
pended claires. The invention itself, however, 
20 both as to ifs organization and its method of 
operation, together with additional objects and 
advantages thereof, will best be understood from 
the following description of a specific embodi- 
ment when read in conjunction with the accom- 
25 panying drawing, in which Fig. 1 illustrates a 
circuit according fo the invention as applied to 
the refrigerant evaporator o.f an electrical]y op- 
erated refrigerating apparatus and Fig. 2 shows 
an enlarged, fragmentary section taken along 
30 line 22 of Fig. 1. 
The invention is applicable to refrigeration 
systems of various types but in the fllustrative 
embodiment it is shown as applied to a system 
 in which a refrigerant compressor preferably 
35 sealed in a dome supplies a suitable refrigerant 
gas such as dichlorodifiuromethane fo a con- 
denser wherein it is liquefied and supp]ied 
through suitable fiow c0ntrol means toanevap « 
orator where the liquid refrigerant evaporates 
40 and absorbs heat in c0nventional fashion from 
the confined space, and the heat laden refrig- 
erant vapor is carried out through a suitable 
suction tube and brought back into a low pres- 
sure space within or adjacent the compressor. 
45 Tihs system is conventional and is well under- 
stood in the art. Th motor compressor , 
c0ntrolled by a starting relay , condenser- , 
flow control device 2, evaPora.tor 
gerber with their connecting lines, consti - 
50 tute the principal instrumentalities o.f such a 
system and are shown more or less diagram- 
matically in the drawing, 
In the apparatus of the present invention 
power is çrovided for the motor of the com- 
55 pressor through power.lines ff} and ! ! of a 110- 
120 v0!t A. C. line. In circuit with the power 
line ! and starting, relay I of themetor-com- 
pressor I § is a timèr or"ciocl-0peâOd SftHl 2  



and a conventional temperature control !3 hav- 
ing movable contact G and fixed contact H. 
Control !3 is actuated by a conventional bulb 
13a mounted in heat exchange relationship with 
evaporator 2{}. A rise of temperature in evap- 
orator 2{} increases the pressure in bulb 13a and 
this pressure fise is transmitted through tube 
!3b fo a Sylphon bellows in S, the movement of 
which causes movable element G fo make con- 
tact af H. This control is wel! known in the 
art and will hOt be described in detail. 
The line ! is connected fo the movable ele- 
ment A of rimer 2 and fixed element C thereof 
is connected to the movable element G of ther- 
mostat 13. The other side of the starting relay 
is connected through conduit 4A to line {} and 
fo a heating element consisting of a straight con- 
tinuous length 29 and a sinuous length 29a of 
tubular element having a high resistance, secured 
to the evaporator 20. A similar heating element 
3{}, 30a is connected through line Ta to fixed 
contact E of a temperature responsive device 6 
through a safety device |7 such as a thermostatic 
control device responsive to excessive heat or 
outrent or both, disposed in heat exchange rela- 
tionship with evaporator 2{} and the heaters. 
The temperature sensitive device {} comprises 
a temperature sensitive switch having a control 
bu!b 6a disposed adjacent the evaporator. The 
movable element D of the switch is connected to 
the fixed element B of the rimer 2. The other 
xed element F of switeh 6 is connected to the 
fixed element C of rimer 2. The heaters 29--3} 
are preferably tubular, constructed of nickel 
chromium alloy wire sealed in a heat conductive 
tube but insulated therefrom with a refractory 
material such as magnesium oxide. 
OEhe heaters are advantageously formed so that 
they lie between or adjacent the refrigerant-con- 
taining passages 22, 24 in evaporator 2. The 
construction shown may be varied somewhat and 
the heaters may be mounted otherwise han as 
shown and may have courses extended over the 
side and back of the evaporator  depending 
upon the defrosting requirements of the evapo- 
rator design. I is desirable that the heaters 
be secured to he primaïy refrigerating surfaces, 
i. e., those in which the evaporator passages are 
conained or fo which they are secured. 
In order fo supply heat fo the back plate 56 
by conduction, the heater may convenienly be 
atached to the evaporator by extensions $ 
integral with or secured to plate 56 so that they 
clamp against course 29 of the heater (see Fig. 
2). Similar means 5, 5, 8,  and  are pro- 
vided for holding the heaters with respect fo the 
end plates  and  and the bottom plate ! 
and conducting heat thereto. Clamping means 
 | and 2 are provided for holding the front edges 
of the heaters fo the toP plate 5 and bottom 
plate . 
As wfll be noted, the evaporator 28 is c!osed at 
the sides and back, and it is also closed ai the 
front by an access door (hOt shown) provided 
with suitable gaskets for sealing the interior so 
that it is hot subjec fo the air currents which 
pass through the food compartment and over the 
external surfaces of evaporator 29. It is impor- 
tant to prevent the accumulation of frost on the 
interior surface of evaporator 2. 
In the illustrative embodiment, the refrigerant 
is suppliid from compressor 5, and if succes- 
sivily passes through conduit 2, condenser |8, 
fiow control device 2 , and circuitous passage 22 
in the bottom plate of- the evaporator. From the 

2,601,466 
end of this passage the refrigerant flows through 
a connecting passage to another circuitous pas- 
sage  af the top of the evaporator af the end of 
which is provided a header {} from which re- 
5 frigerant gas is removed through the suction tube 
2] and drawn into the suction side of the com- 
pressor af 
The rimer 12 is a clock-operated mechanism 
which by the use of mercury or snap acting 
l0 switches permits the rapid making and breaking 
of electrical circuits carrying a considerable 
amount of current. Its setting is adjustable and 
is preferably set to make contact af A and B 
every twenty-four hours, at a rime when the 
15 refrigerator will hot likely be in use. 
In operation the clock-operated switch is set 
so the circuit to the compressor is ruade from 
line ! through movable contact A and fixed 
contact C, and normally closed temperature con- 
20 trol contacts-G and H. When the circuit is in 
this condition the compressòr Cycles normily 
through the temperature responsive element 3 
which, as above indicated, is responsive to tem- 
peratures of the evaporator or the food storage 
compartrnent, for instance, through bulb 3a. 
25 When the temperature has risen to a degree de- 
termined by the setting of the thermostat 13, 
movable contact G moves away from fixed con- 
tact H and opens the motor-compressor circuit 
thus described. 
30 The rimer is set fopermit periodic defrosting, 
as above indicated. When so set, the rime clock 
starts the deîrosting operation by breaking the 
contacts A and C and making contacts A and B. 
This stops the compressor, if the motor circuit 
35 is hOt already broken at G--H, and applies power 
fo the heaters 29, 29a, , 3{}a, through circuit 
| , A, B, movable contact D o£ the de£rost ther- 
mostat , fxed contact E of the .defrost thermo- 
stat 6, a, ', , $6a, 29a, 29 and {}. Element 
40 28 is simply a jumper for conveniently connect- 
ing the heaters in series. 
The temperature responsive device I{} is so 
adjusted and related to the evaporator 2{} and the 
heaters 29 and } that it will break the contacts 
45 D and E and make contacts D and F when the 
temperature has risen to a point at which ade- 
quate defrosting has been completed. The out- 
put of the heaters is designed so that this occurs 
in a relatively short rime, say rive fo ten minutes, 
50 and in any event a rime insufficient fo deleteri- 
ousIy affect the frozen foodstuffs or ice cubes 
within the evaporator. The making of contacts 
D and F reapplies power fo the compressor 
through a by-pass circuit as follows: | , A, B, D, 
55 F,C, G,H, 4, 14aand {}. 
It is important fo set the rime clock fo break 
contacts A and B and reestablish A and C a short 
rime period after the rime when defrost ther- 
mostat 16 is calculated fo have established con- 
60 nection between contacts D and F. This pro- 
rides a safety feature which insures against the 
possibility that the defrost thermostat |6 might 
hOt operate. Accordingly, even though the lat- 
ter does not open the heater circuit af D and E, 
65 the circuit is broken at A and B, and the com- 
pressor circuit reestablished through A and C. 
A stfll further protective device is pr0vided by 
a second thermostat ] which is sensitive to an 
elevation of temperature in an area closely ad- 
70 jacent the evaporator 2{} and heaters 29 and 3{}. 
Device ! ] may also be made sensitive to excessive 
current. In either case device ] is arranged so 
that, if if feels a. predetermined elevation in 
temperature or an excessive current, fiow, for 
5 iristari.c_e by reaon of the failure of the heater 
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thermostat 16 and the rimer 12, it effectively 
breaks the heater circuit. For convenience of 
disclosure, thermostat 7 is shown adjacent and 
alongside of evaporator 2}. In actual practice, 
however, it is desirable to place this thermostat 
in the upper portion of the refrigerator cabinet 
and it may be depressed in a cavity within the 
insulation, and closely adjacent the irmer liner 
thereof. 
If is obvious that the application of heat to 
the evaporator for more than the relatively short 
rime required to defrost it would hot be advan- 
tageous both from the point of view of possible 
spoilage of frozen foods stored therein and of 
possible damage to the refrigeration system by 
supplying heat thereto in an amount more than 
that which itis designed to accommodate. The 
controls provided by the present invention and 
their relationship to the operation of the system 
are adequate to insure against these contingen- 
cies and provide a series of safety devices oper- 
ating consecutively, in effect, a triple safety de- 
vice. These controls, however, are extremely 
simple in their construction and assembly, and 
the diflïculties and risks involved in the use of 
valves in the refrigeration system and relays in 
the electrical or controI system are avoided as 
welI as the cost thereof. 
The precise adjustment of rimer 2 and ther- 
mostats  and 7 will depend of course on a 
number of factors including the size and capacity 
of the evaporator and the amount of frost cal- 
culatod fo have accumulated thereon during the 
previous period during which refrigeration bas 
occurred. I bave round, however, that a defrost- 
ing system may be constructod in accordance 
with the principles of the invention by using the 
following equipment under the conditions noted: 
Compressor 15:  H. P. of the reciprocating 
type. 
Evaporator 20: Horizontal frozen food type 
constructed of 13" x 22" refrigerated top and 
bottom plates joined into a box section with 8" 
aluminum back and side panels, the whole com- 
pl'ising approximately 192 cu. ft. of volume ad 
6 2" sq. ft. external surface area. 
Condenser 8: Tube and fin construction of 
such design as to give efficient operation with 
the above evaporator and compressor at zero de- 
grees to 10 degrees F. at normal control setting. 
Cabinet size: 9 cu. ft. of refrigerated space. 
Cabinet construction conventionaI including 
outer sheI1 and inner liner, breaker strip, dooi 
outer shell, door inner liner, insulation approxi- 
mately 3Fe" of glass or rock wooI. 
Defrosting heators, 29, 30: Tubular heaters of 
conventional resistance wire surrounded by re- 
factory oxides such as magnesium oxide in turn 
surrounded by a nickel plated copper sheath 
having a diameter of approxlmately ¼". 
Heater for top evaporator plate: 300 watts, 
Iength approximately 105 inches. 
Heater for bottom evaporator plate: 5OO watts, 
Iength approximately 100 incheæ. 
Defrost thermostat 16: Vapor filled construc- 
tion, single pole, double throw operation, high 
temperature contacts ruade at approximately 
50°; low temperature contacts made at approxi- 
mately 20 ° F. 
Safety thermostat !: Conventional bimetallic 
single pole, single throw construction mounted 
at top of cabinet liner and opening at tempera- 
ture indicative of over-heating operation (80- 
90 ° F.). 
Time switch 2: Self-starting synchronous 
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motor operating cams to actuate a sinile pole, 
double throw snap switch every twenty-four 
hours maintaining one set of contacts approxi- 
mately twenty minutes and the other set for the 
5 remainder of the twenty-four hour period. 
Having thus described my invention, I claim: 
1. In an electrical refrigerator of the type en- 
ergized by two supply mains and comprising a 
compressor motor and au evaporator, a defrost- 
10 ing device comprisini, in combination: a con- 
nection from one supp]y main to said motor, an 
electric heater disposed adjacent said evapora- 
for, a connection from said one supply main to 
said heater, a timing device, a first single-pole, 
15 double-throw circuit selector having a movable 
contact connected to the other supply line, said 
first selector being actuated by said rimer to stop 
the motor by circuit breaking and to energize 
the heater by circuit making when defrosting is 
2O initiated, said selector including a first fixed 
contact in circuit with said motor and a second 
fixed contact, a thermostat disposed adjacent to 
said evaporator, a second single-pole, double- 
throw circuit selector having a movable contact 
25 connected to said second ,fixed contact, said sec- 
ond selector being actuated by said thermostat 
to de-energize the heater by circuit breaking 
to restart said motor by circuit making when 
defrosting is completed, said second selector in- 
30 cluding a third fixed contact in circuit with 
said heator and a fourth fixed contact in a con- 
ductive path with said first fixed contact, and 
means coupling the first circuit selector to said 
rimer for reactuation by said rimer to assure 
5 restarting of said motor by circuit mak[ng and 
de-energizing of the heater by circuit breaking 
af the end of a predetermined interval. 
2. In an electic refrigerator of the type com- 
prising an evaporator, a heater element and a 
0 
compressor motor for circulatig refrigerant, 
' the combination of clock-actuated means hav- 
ing two positions for alternatively energizing the 
motor or conditioning the heater for energiza- 
tion, a thermostat, thermostat-actuatod means, 
45 operable when the heater is conditioned for 
ergization, for alternatively assuring the ener- 
gizing of said motor or the energizing of said 
heator, said thermostat-actuated means com- 
prising a selector, said selector comprising a 
50 movable contact actuated by the thermostat and 
two spaced fixed contacts, a motor energizing 
circuit foi said compressor motor which is closed 
when said movable contact engages one of said 
fixed contacts, and a heater energizing circuit 
5 which is closed when said. movable contact en- 
gages the other of said fixed contacts. 
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